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[fflf^l] n (n ; 4J^±<£>^$0 <Z>fg-ifft£ x^-Y*;V (2 

^x<n) #c^;b-^t:t-^^^fct5ga#^;b-^#tcf(i^i^$:^AL, tufa 

A^Jb, M^^^COn^^^^^liMMCOM-^^^lrffH^Aijft^-^T^ti 
BrffBn^^^;i/©l|i ofi-^fcx^-v*;!/ (2^x<n) #&cy;i/-^fl:L 

ffffa n / x ftffiOgg 1 <J>&W.m j %%HWt& n / x ^ffieafflfflrft £ ITU 
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[ff*^4] n^*;i/ (n ; 4 &±tf)Mifc) (Aft^ £ x ^ -V (2 

^x<n) mzyji-7fc?z£mcMm&y)i~7mzMwytzM au mib 
# y ; i/ - ^ # <z> f§ # © ^- -v * ; u © if sg m c x m t a mm % v> * v - & m m -r s 

[ff#^5] n^-V*;b (n ; 4 &>±<Dmm) <D A^m^ff-^ £ A# U 

iuiBn^-V*;KD3l 1 ©ft-sf^S: x^-V*;i/ (2^x<n) #lC^;i/-^bL 

ffffB >ffr - 1 ©fe-^O) o t> <D 1 r3 (Dm^% £ m-$.£k<D n / x 

ffrffi n / x &M<Dm 1 <0-&iflM5-&3fe £ fusB n / x ^&a£> fttftpft £ &<£M L X% 
2 (D^M 2 ©Mf^mai:, 

BufB^izl^tlfeBafail 2 ©^M-^^^BtffB^^fC^MLT n^ -v *)l(D 

m 2 c>m j %K$:3if&i-z>m2 <Dm^yt£f&mm£. 

mum 2 (D^m^%(D%AV -o U^l/tt, 

Kr33iWfflr3t "T? Wi f B# 401/ - 7& © M# ft © * * * ;i/ (7) MWL JcjeS C T Iff 
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& v z> * v * jKDmm^m. 

[0 0 0 1]. 

£tCMv*£>*l5$lfcS4HW#fi (Wavelength Devision Multiplexing, J^T, r W 
dmj fcv^) &ms/x J r2*iz& t y % *DA#©Jf^^M^J^^T#M^-Y^;i/ 

[0 0 0 2] 
[t£*tf>&ffi] 

[0 0 0 3] 

»l lf 1 2 , 1 32 , 3tM^2, «£j£{&3, M«4, 

5p 5 2 , 5 32 £{Ix.TV^ 0 3*SIM» 1 r 1 2 - 1 32^ A^J«^ 

til, i 2, i 3 2 Sr-fctl-eriA^jU I*5I1©3 2?-V*Jl<DMm 
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i©i#^$:AMM^i 1, i 2, i 3 2 T'-etl^tl^M^S ZL £ iZ J; 

3 2ft*Mf^Al, A 2, A3 2?:^tS„ ^«2I1 
fi#«Al, A 2, •-, A 3 2 ?:^IT 1 »^ii^)tB 5: tf* 
18453181 3 fcfc* )t7 7^;t-^-^3aWx;^^A- F-^h -77>f;t 
*fi?4@& (Erbium-Doped Fiber Ampl if ier N J^T, TEDFAj £ ^ ? ) 3bl, 
3 b 2, 3bm (fil, m ; SS») TMfg/ifcStU -£8Mg#}feB 

LT3 2ft*;KZ)f^Cl, C2, -, C3 2^Mn. 3feSfe» 5 p 
5 2 , 5 32 l±, M^Cl, C2, C3 25:ff lT3 2ff*;i/©[f} 
M^Dl, D2, D 3 2\Z'&m-tZ> a 
[0 0 0 4] 

iCWDM^i/^fAT'lt AAi^f il, i2, -, i 3 2 tf^fS 

*i lf i 2 , i 32 tc-e*i-?tiA*sn, j&fcsaks i&^pgtfo 

. 4 nm) ©3 2 ^ *;i/<Dj$^M<a^^#A#«^fM# i 1 , i2, -i3 
2T'*ft?ftmm2tl. e^Al, A 2, A3 2#£/&2*l.5 0 fs-^A 
1, A 2, A3 2tt3t-&a«2^^«Stl, H3t^»» 2 ^ B 

IR*#tC^agSn, ^MIi4^f)if3fcCl, C2, C3 2^ffi^7S4l 

JV 3 a (tJTJSJS^StfDT?, E D F A 3 b 1 , 3b2, -, 3 b m-eifiPM£ ftTW 
JE<*nS. ff)tCl, C2, C3211 )tM5 1( 5 2 , 5 32 -e^ 
teStlTttWSfU ITO£te»5 lf 5 2 , 5 32 ^f,fl}*«SlifDl, D2 

, D 3 2*«ffi*3*l«. 

[0 0 0 5] 
[*8tJ!jWB& L/ J: e> £ -r £ SB®] 

fee 

SW^A*i^if i 1, i 2, -, i 3 2©-£T#A73£*l£r t. &'J> ft < 
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ffl&mVgVte. mAl, A 2, A3 2(Do?><D-%!>tftpMtem&3 {CA 

©/^-©l/^CiotliEDFASbl, 3 b 2, 3 b m<Z)?&:R#'f£# 

¥S{C^^-r, ^M-^^BC-g-^tl^^-t^C 1 , C2, C3 20^t,® 

yt%m%%5 v 5 2 , 5 32 {c*ft--sA*i/^;b*^j^L, mij*^-^ 

Dl, D2, -, D 3 2 ©3 t><£>— BP© U^l/WLfc »j , ffi^Stl^VNri: 
[0 0 0 6] 

[0 0 0 7] 

[II £ MVk-t Z> t=. to (D^m 
»J, n^-V*;b (n ; 4 &>_t<Dm&) <Z>ff x^-v *;b (2^ x<n) 

m^K<D^ v * jvmizfovxmmfflfflyb&^y - zmm? z> z tizz &mm 
(D^mm^^(Du^;i^mBmmizMLxmm^iy^)VKm^tix^^z.hi 

[0 0 0 8] 

m&TM2mm<Dmmte. WDMeSi/^rWCi'J, n^-V*;i/ (n ; 4 

M-^^&tiffa^A^m^M-^T'^ti-rti^ii-r^r^ici; y, n^**;i/©m 

(2^x<n) #{C^;b-^fbL, #^;i/-^#©BtffHHl ©f^&MLT 
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^-r s tpMfcm&n. mmtpMfcm&zft lt^s tikf&iafi 2 ©i^t-st^ 

^t&IB#^«#tC^LTn^^^;b(Z)^2©m#^&^i-^^?g^^> tu 
IB n ^ ^ * 2 (Dm^ft £ L T n =f- -V * ;KZ> ffi#«^ff-*§-{C^i^ § ft 

Sfff3^2©-^tM#3 , 6®3 , 6At7-(DU/<;i.«, mm\W%%L 

[0 0 0 9] 
[0 0 10] 

it #^4 mm.<z>$&miz. wDMfcmi/XT2±K&v&^v*>i<Dmmxmz& 

n^*;i/ (n ; 4 £Lt(Z>gEifc) tf>fg#ft£ x^-V*;i/ (2^x<n) 

y ;i/ - y i b f £ £ ffjfa# - \z fMft &»AU. iff ta# ^ ;i/ - ^4i© 

[0011] 

»J, n^*;b (n ; 4£Lttf)gP$0 © A**^M^ £ K± U 

SES© n ^ ^ * ^/©aSlffl©©-^^ Srl&iBA^^fg-^TflCWt « i £ IC <fc U * 

©Ill <£>fB#ft£x^-v*;i, (2^x<n) 4i IC - :/>f fc U &tf}V-z/4&Cb 
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mum i (Dm^ytz&misT n/ x&wMom 1 <D&mm%yb&£.t&-t&m 1 
mmmtb&i&mmt.* mz? iv-zf&com i <Dm^ytco ? %<d i -Dcom^%t.n 

fcit t * ^ii^s * , guta^in s n r~mmm 2 <D&mm^yt z &&&&&& & 

SlTnf *?%)\r<b% 2 CDig-^ft 2 <Z>##flG£j*8tJi il , fyfB n ^ 
■V * JWDm 2 ©#-^3tt % 3fi L T n ^ -V * ;i/<Z> ffi^^fg-^ IC^Mt- -5 &tsm% 

m^mmmnzn^. mmm2(D^mm^^coytAv-cou^jnt. m&mw 
% -e saia# ^ ;i/ - rf% <z> % co * * * ji co mm ic & & x m mmm^tco 

[0012] 

m^6nZMCOmWlt. lf^J®4 3U£ 5fS«©WDMte^>>^5 : --MC;}3tt£^ 

-0rffi.mmt%:mnLTfcm-t2> E D F A5:tt5r t^ut LTV>&. 

[0 0 13] 
[*fi9!0>^J6<Z>7gJK] 

CKOJ^ffllcOWDM^S/^-rAtt, HEIlCaV* J: e>tC Mf^l l p 1 1 2 
, 11 32 , 3t^»»12 1( 1 2 2 , 12 gl )fcM^l 3 p 13 2 , - 

, 1 3 8 , £3fc8P14p 1 4 2 , -, 1 4 8 , UKjimfflffl 1 5p 15 2 , 1 

5 8 . w»3t^asi 6 r 1 6 2 , i6 8 , yt^m^si 7, tpmfc&s&i 8, 

##?M19, &mfaf2 0 lf 2 0 2 , 2 03 2 $:{ix.TV^S= 

lip 1 1 2 , 1 i 32 tt, ma.it* mmm^>n%m^y%m^Mmmui£x 
Wf&zn. 3 z?-v*j\/a>A±!m%m^ i 1 , i2, -, i 3 2 fc-en-rtiA* 

U M^^^^©3 2^-Y^;i/CDJlitMOM-^^$:Ai7«^m# i 1 , 12, - 
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, i 3 2 ven^ngtm^zz. t\z£ 3 2ft*;KDf i®it)i&Ei, e 

2, -, E 3 2 £-£*l J ?;ft£j& , t6 0 £fte>©3fei2H3* 1 1 j, 1 1 2 » 11 
[0014] 

ft£-»»i2 lf i 2 2 , -, i 2 8 fi, mz.it* ;u^^niff^^ 

if 3 *i, #-^#E 1 , E2, E 3 2 £ Wit 1*4 ^ -v * ;b=g(c 
GR1, GR2, G R 8 4 fc L , ^^b-^GRl, GR2, GR8#ffl 
M#3fe*^L/T8^SH5©jgl (Z)^M«#^F 1, F2, F 8 tr*ti*ti& 
^•f*. Ift&C^MS^^ 1 2 2 , -, 1 2 8 T'^^#IS¥^^$tlT 

[0 0 15] 

M«13 1( 13 2 , l 3 8 H mz.it, j\-7$ 9-ftif-e*fi8;$4i 
, M^Fl, F2, F8SMbti^Gl, G2, -, GS&f 

tl-^tlffi^-tS. S3t9J14 1 , 14 2> 14 8 lt mZ.it. sfch#V*--F 

&mv^###/«ft#^&&»fc*r^«j*s^ iwi, G2, -, gs 

£A#U R§^3|G1, G2, -, G 8 0 l/^;MCSo'V\t«Mf f H 1 , H 
2, -, H8^4^t6 0 l^^;i/0JWSP 1 5 p 1 5 2> 1 5 8 tt, *^ft# 

HI, H2, H8I:A*U HSftifHl, H2, H8{C*fbT*@*i 
^l/^WffH, 12, -, I 8 S4«t«. 
[0 0 16] 

• M«T3fc»^aiS 1 6 p 16 2 , 1 6glt 

Wffll, 12, I8^AAU W-yGRl, 

GR2, G R 8 iOf ^3t© O ^© 1 0©f^3t i: H^Ifi© 8 ^^©H^f 
36J1; J 2, J8 6«»if II, 12, -, I 8 (£> U^WCS^ V»£: 1/ 

-T&*>t>. tuIHUl ©-^tS-fi^F 1 , F2, F 8 COytJ^V — (D V"^ 

;^ic»o°v^fe^^;^T*^;l/-^'GR i , GR2, ••, GR8#tc^^-r^> 0 mm 

J6J1, J 2, J 8 li, CW (Continuous Wave , %£l> 

T^Stl, fiMRtf^iflT^fc^. itl&O^ailSp 13 2 , 13 
8 . S3tSl4 lf 14 2 , 14 g) l//<;i/flfflfflr8Pl 5 r l 5 2 , -, 1 5 8 , 
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R&fflmytft&m 1 6 r 1 6 2 , -, 1 6 8 vmm^mmmt>mm.^nx\ / ^ 

a 

[0 0 17] 

^Fl, F2, F 8 tmm^tJ 1, J 2, -, J 8 h^Mbtf 2©^ 

tf^K?:^tS 0 1 8 (i, %-7T4 A ■ >T-7)\s 1 8 a&tfE 

D F A 1 8 b 1 , 18b2, 1 8 b m (fib, m ; JiSfc) T*^£*l, 

LT3 2f^^;«20ff)16Ll, L2, -, L3 2^»§„ 

2 o r 2o 2 , .... 2o 32 [t ^fg-^/m^fs-^sesiss^tftasns&ifT? 

«/&S*U if^Ll, L2, L 3 2 ?:f fbT 3 2 f t ^;i/©ffiASM 

fVl, V2, V 3 2 fC^fg-f £ G Ift&0Mi«f2O 1 , 2 0 2 , 2 

[0 0 18] 

02, 03, 04, 05, 06, 07, 08, &t>*0 9 3©»WDM 

AMM^i 1, i 2, i 3 2 ii, ^if^ 1 1 p 1 1 2 , 1 1 32 

1, 12, -, i 3 M#^E l, E 2, E 3 

2 *l£ (SS 1 o f^El, E2, E3 211 

4f t^^#i:^;i/-^GRl, GR2, GR8-fb$*lT^JK«l 2 r 

1 2 2 , 1 2 8 JC-en^*lA*S*lT^S4x, PM-^assi 2 r 12 2 , - 
, 1 2 8 T'Mff^Fl, F2, F 8#**l-e*l£j£3*l,S (f£ 1 <Z>£"M 

[0 0 19] 
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^»if3tFl, F2, -, F8(t M«13 lf 1 3 2 , 1 3 g T-£ 

tl-fn^flSSiX, ^MSnj, 1 3 2 , -, 1 3 8 ^6fg#^G 1 , G2, 

G 8^*tl€*lffi*$*l*. f^Gl, G2, •-, G8fcL SftgP 1 4 x 
, 14 2 , 1 4 8 \Z?tl?ftAjj £*U M^ftG 1 , G2, G8(!)H 

MCid^fcf^ffHl, H2, H atfm&yt%H 1 4 r 14 2 , 14 

gfr^tl^tlffi^tlSo t^ifHl, H2, H8&, 1/siA/fflWB 1 

5 p 1 5 2 , -, 1 5 8 tC-e*l^*lA*3*l, IH UK;bfgfJ$Jg|S 1 5 p 1 5 2> - 
, 15 8 ^t>B«aflfHl, H2, -, H8JC^OT*B«W«il/^;i/Tf«!l»# 
#11, 12, I ftf ilfflAStlS. 

[0 0 2 0] 

12, -, I8B:, *fl»3fcl&£» 1 6 r 1 6 2 , 1 6 g lC 

A^J^tl, #^I/-^GR1, G R 2 , GR8i®4ft^;KZ)f^©^ 
^©*«tCA*S4x*^©^#3fcfc|l--ift«©«!l»^ J 1 , J 2, -, J 8# 
®m^m 1, 12, I 8©UK;Wc£t5v^UK;bT1ffl»#»£8Pl 6j_ 

, i 6 2 , i Sg-c-en-rti^sns (^j^^^^s) . 

[0 0 2 1 ] 

»PftJl, J 2, J8ilMTOFl, F2, F8i:lt 

13 p 1 3 2 , 1 3 8 , 3ftfflS14 1? _ 1 4 2 , 1 4 8 , 

p 1 5 2 , 1 5 8 , &tffKMW3fcl8£8B 1 6 p 1 6 2 , -, 1 6 g ) T^iOl/- 

^GRl, GR2, -, GR84$<Dig%ft<Dftrty-<Dl/'<JllZttLXttmtfttii 

j 2, j 8©A»7-&gmiS't«ifctc4: 

2©i^M#ft£^#L3S) o 
[0 0 2 2] 

Witf, A*Mfil, i2, i 3 2#£TA:*3ttTV*;fc^3[Kffll{c 

fc^T, W-^GRl, GR2, -, GR80IMJ1, J2, J8 

©rCtf-li, ff)16E 1, E2, -, E 3 2 ©^#>i£5t£*l£ t/"^;b (r<Z)l"< 
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0 d B £f £) <D4ffi (-r^*3*», 6dB) lznfeZn& 0 7£lC, A#*^ 

tlfcilt, 0 2iC^fJ:e)t:, iOl/-^G R 1 tCfe^T, fMftJlCDO. 8n 
m^^MlClSlM-^^E 4 tf#A£4x «0»3fe J 1 © U^H/tf 3 -fgf (-* 
4. 8dB) tC{£T-f£o 
[0 0 2 3] 

HF^fC, A^jW^M-^" i28, i 20, il2, i 8, i 1 6, i 24, i3 

2tfytmmmi i 28 , n 20 , n 12 , 1 i 8 , n 16 , 1 i 24 , 1 i 32 ic-^n 

^tlAi]^tlXm^m^l 1 28 , 1 1 20 , 1 1 12 , H 8 , 11 16' 1 X 24» 
1 l 32 ^?)ff)tE2 8, E20, E12, E8, E16, E24, E3 2^ffi 
jjZtlfrtg. 03 tC^^-J: 5 IC, ^-^GR7, GR5, G R 3 , GR2, 
GR4, GR6, GR8{C&V^, 0J^J7, J 5, J3, J2, J4, J6 
, J 8 (7)0. 8 nm^?ftSfflltC|^'fg#'3tE 2 8, E20, E12, E8, E16 
, E24, E 3 Ztf^tl^ftffiAZnZtmz, m&Wb J 7, J5, J3, J2 
, J 4, J 6, J801/W3§ (tto^ 4. 8dB) CfiTt^. 
[0 0 2 4] 

A±«^ft# i 3 l 3 tCA*S*lTH^fg*l lgjb^te 

#^E 3 *«ffi*S*lfcfc^, 04 IC^"T J^lC, y;i/-^GR 1 tC£^T, ffiTffl 

1/^M2^ ("f&fr-b, 3dB) tC<gT"t*. 
[0 0 2 5] 

l^$UC, A^ft^ff -Sf i 2 7 , 119, ill, 17, 115, 123, 13 
iaSISH 27 , 11 19- 11 11' 1:L 7' 11 15' 1 X 23' 1 1 3i^^' 

^nxti^iixm^bmm^ 1 i 27 , n ig , n n , 1 i 7 , n 15 , 11 2 3' 

1 l 31 A^ff)l6E2 7, E19, Ell, E7, E15, E23, E 3 1 
tS^ntLh^. m 5 tCjjtf <fc "2 ^-^GR7, GR5, G R 3 , GR2, 
GR4, GR6, GR8lC£^T, ffl»3l6J7, J5, J3, J2, J4, J6 
, J 8©0. 4 nm;R?&^H!BC|^'ff-*§-} l 6E 2 7, E19, Ell, E7, E15 
, E2 3, E 3 ltf^n^timAZnZ tmz, mffiftJ 7 , J5, J3, J 2 
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, J 4, J 6, J8©K;i/^2§ (t&t)^ 3dB) fCfiTt^. 
[0 0 2 6] 

i tf$,j]2nt=.£g. m 6 izjjk-t <k e> tc, ^-^gr i &c&^t, ndftr 
3^ji<do. 4 n mmwrnmizmmnybE i ##A2*i&£±uc hwji© 

l^^l^ (t^^, OdB) IClTtSc 
[0 0 2 7] 

|WI$nc, A#*5tfg# i 2 5 , i 17, i9, i 5, i 13, i2 1, i 29 
#3fc3£f§t§l 1 25 , 11 i7v 1 lg- 1 1 5 . 11 13' 11 2V 1 1 29 lc ** l * ! * 1 
A*SnTH3t3im«l 1 25 . 11 17. llg- H5. 11 13* 11 21* 1 X Z9 
id^f^E2 5, El 7, E9, E5, El 3, E2 1, E2 9^ffi^7^tlfe 

0 7 IC^-T J: -^iC 40l/-:/GR7, GR.5, GR3, G R 2 , GR4, 
GR6, GR8&C^T, $MJ7, J5, J3, J2, J 4, J6, J8(Z) 
0. 4 nm^?g^ffl!ltC|SI##^E 2 5, E17, E9, E5, E13, E21, 
E 2 9#-tft-£ft#A3*lS£#lC, J 7, J5, J3, J2, J4, J 

6, J 8© 1 fff OdB) lZ{&~F~f£> a 

[0 0 2 8] 

)tj iic^t, mfs-^^E 2^#A$ti^>i:^{c, mmm% j i ^t7^ic 

[0 0 2 9] 

HflilC. A;fr*^ff# 1 2 6, 118, ilO, 16, i 14, 122, 13 
O^Mff 1 1 26 , 11 18' l!lO' 11 6' 11 14 > 1 X 22' 1 ^fl 1 ^ 

^tiA^j^nxmytmmm 1 1 26 , n 18 , 1 1 10 , n 6 , 1 i 14 , 1 1 22 , 

1 l 30 ^?)i#)tE2 6, E18, E10, E6, E14, E22, E3 0#ffi 

#£n£££, @9 IC^fi:? IC, ^1/-^GR7, GR5, GR3, GR2, 

GR4, GR6, GR8tC£^T, ffl'&fjb J 7 , J 5, J3, J2, J 4, J6 

, J8lCfS/LT, miS^ftE 2 6, E18, E10, E6, E14, E22, E 
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3 0tfmA2n££&lZ. J 5, J3, J 2, J 4, J6, J8 

[0 0 3 0] 

fC#M2*U H^»S19m3feLl, L2, L3 2#£j&£*i£ 

2 0>fe#3fc£riMM) o I^Ll, L2, L3 2H )fcSM2 0 1 , 2 
0 2 , -, 2 0 32 T'^m^tlT^M$4x, |sf^^M#§2 0 r 2 0 2> 2 0 32 
J^&flJ^f^Vl, V2, V3 2^ffiA^tl5 (m*«$^B#^ti&3i 

) . 

[0 0 3 1 ] 

ft&l&Bm ^M^Up 1 3 2 , 1 3 8 , S5taS14 r 14 

2 , 14 8 . i/^MMi Sj, 1 5 2 , 15 g , & tffflj«r#38£ffls 1 6 j 
, 1 6 2 , 1 6 8 ) W^/-^GR1, GR2, -, GR8ft©i#M 

A?-©U<>WC^LTfflli&&U*;bTfflfflr3fe J 1, J 2, -, J8®A»7- 

1£<D U^I/tcSWeStlTV^S. A*«5C-fi^ i 1 , 12, 132 

cd^ -v * ^/jR^siflii/MS©^ -v * ;i/tS[^ e> in A#©*tiD^«stciS c t Wcif 
^wcufsstu &Wim^ybKiz<£$.nz>m j %ybL 1, L2, L3 2« 

(DU^JUZ^n. ffiAiStffVl, V2, V3 2^Sbtffi*$tl-5 
£&IC, A*«^M#i 1, i 2, i 3 2<7)^-V^;Hi(7)it|g^RmiC^ 

[0 0 3 2] 

H^^feoTfe^O^WJC-S-^tl*. Mx.ll A27«5H3# i 1, i2, i 

3 2tf)^*;i/|fc«, 3 2^*;wc|g£rte*»rc,&v<. #^*;i/-^G 
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Rl, GR2, GR 8 ft<Z>ft#ft<Z>^-Y*;b£&&, 4 ^ V * ;i/J£A ±(DfrMM 
VBk^a HJg^^T^i, #^;i/-^GRl, GR2, GR8^{CM# 

3fc©^^*^»««»r^itJn , r*w* 5 ^3nTv^s^ ^-^gri, gr2, 
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